Abstract. We prove that ΩSp(n) is stably indecomposable if n ≥ 2 or n = ∞.
728
K. IRIYE 
Proofs
We are really going to prove the following localized version of Theorem 1.1.
Theorem 2.1. ΩSp(n) is stably indecomposable at the prime 2 if n ≥ 2 or n = ∞.
From now on until the end of this paper all spaces and spectra are assumed to be localized at the prime 2, and H * (X) and H * (X) stand for H * (X; F 2 ) and H * (X; F 2 ), respectively. The Steenrod operation acts on homology groups via the following formula:
for α ∈ H * (X) and x ∈ H * (X), where , denotes the Kronecker pairing of cohomology with homology.
First we recall the ring structure of H * (ΩSp(n)) and the action of the Steenrod algebra on them by Kono-Kozima [5] :
and |z 2i−1 | = 4i − 2, where |x| denotes the degree of an element of x. To state the action of the Steenrod algebra on z 2i−1 , for a positive integer i we define
where a(i) and b(i) are unique non-negative integers such that i = 2 a(i) b(i) and b(i) is odd. Then we have
In particular, z 2i−1 Sq 2 = z 2i−2 . We also have
for any positive integer i such that z i ∈ H * (ΩSp(n)). As Sq 2 Sq 2 = 0 on H * (ΩSp(n)) we can define
To compute this group we put
Proof. If z 1 is inverted, then
, it is easy to see that Ker(Sq , there is an epimorphism
where I is the ideal generated by z 2 1 and {z
Here we remark that 2n − 1 ≥ 7.
If 2n − 1 = 2 m + 1 for some m ≥ 3, then
Since
with
is monomorphic, and therefore, isomorphic. The other cases are proved similarly.
Lemma 2.3. Let n ≥ 4 and x
Proof. We prove the lemma only when 2n − 1 = 2 m + 1 for some m ≥ 3 since the other cases are proved similarly.
First we will show that without loss of generality we may assume that x is in the subring
Since Step I). We will show that a I = 0 for all I such that ε i = 1 for some 2 ≤ i ≤ m−2. in
For an integer such that 2 ≤ ≤ m − 2, we define a map
and we proved that a I = 0 for all I such that ε i = 1 for some 2 ≤ i ≤ m − 2.
Step II). We proved that x is written as
for some y ∈ H |x|+2 (ΩSp(n)). In the second step we will show that a (j m−1 ,j m ) = 0 if j m > 0. This is done by downward induction on j m . Let k be a positive integer and assume that a
Since ySq 2 ∈ Λ 2 and the ideal Λ 2 is stable under the action of the Steenrod algebra, by applying Sq
and thatz
, which implies that a (j,k) = 0 and completes the induction argument.
Step III). We proved that x is written as
for some a ∈ F 2 , y ∈ H |x|+2 (ΩSp(n)) and j > 0. In the final step we will show that a = 0 and complete the proof. By applying Sq 
For a sequence of integers
Then y is written as 
we consider the equation Proof of Theorem 2.1. As the theorem for n = 2 and 3 was proved by Hopkins and Hubbuck, we prove the theorem for n ≥ 4 or n = ∞. We give CW-decompositions for ΩSp(n) without odd dimensional cells for all n. Then (ΩSp(2)) 8 is homotopy equivalent to (ΩSp(n)) 8 , where for a CW-complex X by X r we denote the r-skeleton of X. By [3] (ΩSp(2)) 8 is stably homotopy equivalent to Z ∨ S 8 , where Z is a stably indecomposable CW-complex. Therefore if ΩSp(n) is stably split as ΩSp(n) X(1) ∨ X (2) , where H 2 (X(1)) ∼ = F 2 ; then X(2) is 7-connected. By Lemma 2.4 this implies that X(2) must be trivial and completes the proof of the theorem.
